Structural studies on the diglyceride-mediated activation of protein kinase C.
Diglyceride analogs were studied with respect to their abilities to activate protein kinase C (Ca2+- and phospholipid-dependent protein kinase) in the presence of low calcium and phospholipid. Analogs which lacked either a free hydroxyl group at the 3 position or an ester moiety at the 1 position were without activity. It was concluded that the hydrophilic moieties of the active diglycerides are crucial for activity. However, diglyceride analogs containing additional hydrophilic moieties in one of the acyl side chains did not exhibit enhanced activity when compared to diglycerides containing two fatty acyl groups. Diglyceride analogs with a modified glycerol backbone were also studied. Homologous diglycerides with either one or two methylene groups between the 3-methylene group of the diglyceride and the hydroxyl group possessed markedly reduced activities when compared to the appropriate unmodified diglyceride. Isomers of these homologues which contained either a methyl group at the 1 position, or dimethyl groups incorporated at the 1 and 3 positions, were virtually without activity. Where studied, none of the diglyceride analogs prepared possessed antagonist activity. The results of these experiments are discussed with respect to the extreme specificity observed.